It May Be 


LOW Power 


But It Is Still POWER! 


by John Devecka 


[BALTIMORE, Maryland - November 2003] In 
these consolidated times, opportunities for small 
radio ownership are steadily creeping out of the 
reach of most people. Crowded non-commercial 
bands preclude many schools from licenses and the 
high cost of entry generally discourages the rest from 
buying a station for “those crazy students.” So what 
is a crazy student to do? Low Power Radio is your 
way to salvation, my friends. 


AHH, SWEET MYSTERY OF LIFE 

Like the alchemists of long forgotten times, Low 
Power purveyors juggle a mix of science and witch- 
craft to turn microwatts into listeners. It remains a 
mystery to most of the folks who handle “real” 
transmitters and towers, but it can be a surprisingly 
effective means of reaching an audience without 
major investment. 

Low Power Broadcasting has a long educational 
history in the US, going back at least six decades. 
There are several varieties of these stations. Before 
we discuss them, | will mentioned this attraction: All 
these systems are unlicensed and have no limitation 
on their content, regardless of the owner/operator. 


WHAT'S THE FCC GOT TO DO WITH IT? 

That is the wonderful part of Low Power Broad- 
casting: No License Required. Most definitely there 
are Rules, but they do not include the costly issues 
associated with an FCC license. All the alchemy of 
Low Power Broadcasting is found in the Code of 
Federal Regulations, Title 47, Chapter 1, Part 15, or 
on the web at: http://www.access.gpo.gov/nara/cfr/ 
waisidx_01/47cfr15_01.html. 

We want to discuss 15.209 (General limits), 
15.219 and 15.221(AM systems). “Part 15 Devices” 
all require either certification (FCC) or verification 
(manufacturer) of the equipment, and must accept 
any interference created by a licensed station with- 
out creating interference to a licensed station. Of 
course, in 99.9% of the cases, these low power 
systems have no choice but to stay out of the way of 
the licensed stations if they want to be heard at all. 

There are FM systems, but let us start with the 
more numerous (and confusing) AM options. AM 
without a license comes in three basic flavors: 
Carrier Current; Campus Antennas; and 100 mW 
systems. Each type has its own idiosyncrasies and 
issues to sort out, but they all are easily explored. 


IF YOU DON’T KNOW THE WORDS, JUST HUM 
Carrier Current systems work by impressing the 
AM radio signals onto standard power lines. Accord- 
ing to the FCC (15.221) carrier current systems may 
operate from 525-1705 kHz, provided the field 
strength levels of the radiated emissions do not 
exceed 15 uV/mas measured ata distance of 47,715/ 
(frequency in kHz) meters from the electric power 
line. Outside the AM band, fields must remain within 
the general radiated emission limits in 15.209. 
This means you can have a radio station fairly 
easily virtually anywhere you have power lines. Of 
course, the cleaner the power the less noise you will 
have, and better reception. Several companies manu- 
facture the equipment along with tuning units to 
match the impedance of the AC lines for maximum 
input. The big two, LPB Communications 


(www.lpbinc.com) and Radio Systems 
(www.radiosystems.com) have field technicians and 
websites to help you, with detailed technical notes to 
answer your questions. 

The plus side of carrier current systems is they 
work wherever there is a power line, neutral line (or 
darn near any other kind of wiring). The downside is 
the system needs to be “clean” in order to have the 
best signals. Bad motor brushes, ballasts and other 
such noisemakers will be heard in the signal, and are 
hard to work around in big buildings. (Using just the 
neutral line for your signal will often bypass the worst 
offenders and give you clear signal, but it uses less 
wiring and therefore will usually have lower cover- 
age.) There are numerous documented cases of large 
apartment and dorm buildings being covered well 
with a single transmitter. 


Carrier current systems have been employed at 
thousands of locations from schools to military 
bases. Installation is typically performed in the worst 
spaces (boiler rooms, etc) where the main electrical 
service is housed. While tapping into the main 
panels provides the maximum amount of wiring, you 
can install these systems into most common duplex 
wall outlets. At some sites, multiple transmitters and 
linear amplifiers are used to serve several buildings. 

Typically, the cost of a single building transmis- 
sion system is under $2,000 (although depending on 
the size of a building, it may need supplemental 
amplification or a second insertion point in the 
power system). 


CAN’T I JUST PUT UP A TOWER? 

Yes ... sort of. The AM Rules include a campus 
antenna system option for “a college or university 
campus or on the campus of any other education 
[sic] institution.” LPB (my old employer) petitioned 
the FCC to make this change long ago, but it applies 
mainly to rural or large campuses with enough 
ground to make it work effectively. The idea was, 
since a large campus would be difficult (and expen- 
sive) to cover with carrier current systems, and FCC 
measurements would probably be taken at the edge 
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of the campus anyway, why not allow schools to do 
what they want on campus? 

The FCC agreed so long as the system meets the 
15.209 limits outside of the AM band, you can 
broadcast with an antenna. One caveat, however, 
the signal has to be essentially dead at the campus 
perimeter; it must comply with the 15.209 limits on 
all frequencies: At 30 meters from the campus 
perimeter, you must be below 24,000/F (kHz) uV/m 
on the AM band. (FCC field inspectors will make 
their measurement at the campus perimeter point 
closest to the antenna, not the furthest.) 

And keep in mind the definition is specifically for 
educational campuses. Private sites do not qualify, 
unfortunately, no matter how much sense that might 
make. 


The plus side of a single point AM campus 
antenna system is ease of installation, and generally 
good coverage outside. If you have a pretty big 
campus with buildings in the middle, without a lot of 
steel sheeting, you will probably get good coverage 
inside as well as out. The down side? If your campus 
is one long skinny rectangle, there is not much you 
can do to reach the ends with a single antenna, since 
you have to measure at the short sides. And, if your 
campus is inside a city with buildings scattered in 
among non-campus ones, forget it. Carrier current is 
going to do more for you. 

Typical systems cost around $4,000 depending 
on the installation. These do need a good space to be 
installed well. A big, flat high roof (or piece of 
ground) in the middle of the campus works best. 

It is possible to combine the carrier current and 
antenna models. Start with the outdoor antenna 
system and add carrier current units to supplement 
coverage in buildings with the worst signal. It will 
save money and mean more coverage in more 
places. Keep in mind, however: carrier current 
performs better at the low end of the band and 
compact AM antennas do better at the high end. 
(Some clever folks do 530 kHz for carrier current and 
1530 kHz for the antenna — to keep the numbers 
similar. 


WHAT ABOUT OFF-CAMPUS STUFF? 

Amazingly, there is an option for both on and off 
campus, educational and non-educational sites. It is 
really low power: one booming tenth of a watt of 
power! FCC Part 15.219 allows the use of a 100 
milliwatt transmitter with a total of 3 m of antenna, 
transmission line and ground lead. Not much, but 
you might be amazed can be done with it. 

Most of the 100 mW systems are weather-resis- 
tant and run on DC power, with the antenna directly 
attached to the case of the transmitter for maximum 
antenna and minimum transmission line lengths. 
They are suitable for campuses, as well as retail and 
information systems with full commercial content. 

These systems are typically small (smaller than two 
copies of the NAB engineering handbook and a lot 
lighter!) and use a common 102" steel whip antenna 
(hello, Radio Shack?) for transmission. Most are fre- 
quency agile, sending audio and DC power to the 
transmitter from an indoor connection point. The best 
of these units can even handle 110% positive peaks. 

(Continued on page 24) 
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With the built in tuning circuitry, coverage can be 
impressive, but depends very heavily on your ground, 
processing and the local spectrum. The units are not 
to exceed 100 milliwatts output at the final stage and 
the instructions should inform you how to determine 
this. 


Connecting to the Office 
by Tren P. Barnett 


[TUCSON, Arizona- November 2003] Some months 
ago, this column started as Networking 107. Like so 
many things in life, Networking 107 reached a certain 
stage of development, and prompted a number of 
reader questions. Enough well thought out questions 
rolled in that we deviated from the plan for a while to 
handle some of the questions under the guise of 
Networking 102. Now, | would like to journey back to 
what we were discussing under Networking 101, as 
well as continuing the Networking 102 articles so to 
speak. Both titles really seem ambiguous to what we 
are trying to achieve, so we will now refer to this 
column as \\Networking \How To. 

Perhaps you recall our original goal when we 
started out with the Networking 101 articles: develop 
a network that would resemble a reasonable sized 
business network and achieve ease of administration 
while providing basic necessities such as Internet 
access, e-mail, a SQL server — with all of this sitting 
behind a Microsoft ISA server for protection. However, 
as it turns out, very seldom do businesses have a totally 
stand alone network. 


CONNECTIONS FROM OUTSIDE 

Often there is a need to tie in another office, be it 
a small building next door or access for individuals 
telecommuting from home. What we want to do is get 
from our main office to our other site, which we will 
call Point B. One solution is wireless networking 
connections. However, when circumstances preclude 
this option, one of the questions posed most often falls 


100 mW transmitters require a good ground — 
without it they are useless. The best installations are 
typically higher than other structures and tied to a 
solid earth ground, like a building. Some of the most 
extreme performance can be seen from units bolted 
to billboards with continuous steel framing (serious 
ground, eh?). Route your audio according to the best 
ground, not the other way around. | have seen these 
transmitters exceed one mile of coverage and more 
(I spoke with an engineer in CA who measured one 
with a field meter many miles away). 

The plus side of 100 mW is they can cover large 
areas, with decent audio quality and minimal head- 
ache, for under $2,000 depending on the installation 
type. The downside is they perform best at the 
highest end of the band, which has grown more 
crowded with the expansion to 1700 kHz. These 
systems also benefit greatly from a processor, which 
may add a bit to the expense. In any case, these units 
do require careful tuning to give you the best perfor- 
mance and (again) a good ground. 


RULES, SCHMULES 

Do not feel bad if you are not aware of, or familiar 

with, the esoteric low power rules. Even FCC field 

engineers have cited stations using the wrong rules. 
Spend a few minutes on line and review Part 15. 

| think you will find some useful new ideas for small 

systems there. If not, call me and | will explain. 


John Devecka is Operations Manager for WLOY in Baltimore 
and spent a past life designing, supplying and installing Low 
Power Broadcasting systems on a global scale. He is believed to 
sleep with a copy of Part 15 under his pillow. He can be reached 
by email wloy@loyola.edu or phone at 410-617-5349. 


into this category: “Do I really need to go to frame relay 
or 112” Here is a typical block diagram of such a 
system. 


Office 


Frame Relay 
or T1 Provider 


Point B 


Unfortunately, all too often we can be hit with 
heavy charges to tie together offices that are not overly 
close, through Frame and TI. In some places an office 
may exist just across an invisible line drawn through the 
state by bureaucracy. Because of this drawn line, tying 
into the office may require yet another vendor, and of 
course everyone wants their slice of the pie. 

Nevertheless, if you have the basic parts of a 
network in place at the main office, with an internet 
presence through statically assigned IP addresses, other 
options exist. For example, High Speed DSL, cable 
modem, or other similar services which are available 
through many sources. Dial-up works also, but is very 
unreliable for demanding work practices. 

Before we go too far, let us make sure we under- 
stand the prerequisites. The office at work must have (1) 
a direct tie to the internet and (2) we must have 
statically assigned IP addresses there. The speed of the 
service is less important then the need for the static 
address with no filtering occurring. However, service 
that is too slow can make the link useless. 


VIRTUAL PRIVATE NETWORKS 

A Virtual Private Network (VPN) will allow us to do 
this. VPN is used all over the world and is a very cost 
effective way to accomplish our goal. Computers with 
Windows 98 and later operating systems can use VPN 
connection. VPN servers with Windows NT4 or better 
have been assisting them around the world. 
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Looking for Information? 
Need Some Help? 


Your fellow broadcast professionals 
are ready to assist. 


Sign up now for the 
BROADCAST mailing list: 


www.broadcast.net/mailman/listinfo/broadcast 


Can You Give 
Something Back? 
Share your experience with others. 


Sign up now for the 
BROADCAST mailing list: 


www.broadcast.net/mailman/listinfo/broadcast 


Even Better Yet: 


#% Write an article for 
Radio Guide Magazine. 

* It helps others see how 
you solved a problem. 


* It counts toward SBE 
Recertification. 
It isn’t as hard as you think. 
We'll even help you through it! 
editor@radio-guide.com 


VPN allows the Office to talk to Point B as if it were 
on the same network when certain criterion has been 
met such as authentication, encryption schemes, etc. 
With a VPN setup in place, Point B’s user can work 
from a remote location with total access to all network 
resources allowed by the administrator. We will cover 
how to configure our servers and users for such access 
in another article. 


Office 


Point B 


While all of this can be accomplished by software 
in a Windows NT4, 2000, 2003 environment, Cisco 
makes what is known as a “Pix.” This little box sits at 
both sites and creates the needed tie on demand. With 
a Cisco Pix in place, we can have the same environ- 
ment existing as if our offices were tied via nice T1 
routers. Often a remote site through DSL can provide 
excellent speed and access meeting most all network- 
ing demands. (Obviously the more connections we tie 
in, the more office bandwidth will be consumed.) 

It is worth noting that if the remote site has a static 
address, a connection can be initiated at any time by 
either site. Once a connection has been established 
two-way traffic is not an issue. While it is possible to 
keep a permanently open connection so a static IP is not 
required, if a static IP address is not assigned at the 
remote site (Point B), the office cannot demand a 
connection, but must wait for a connection to commu- 
nicate to the remote site. 

Tren Barnett is a System Administrator and Pro- 
grammer in Tucson, Arizona. He welcomes your 
questions on solving network problems in your facility. 
Contact Tren at tpb@aires.org 


